Condensation: In a sample of middle-aged women, recall of childhood lower urinary tract symptoms was associated with current overactive bladder symptoms.
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Background
Prior studies have identified an association between childhood urinary tract disorders and subsequent adult lower urinary tract symptoms in women. In particular, childhood nocturnal enuresis has been commonly reported by women with detrusor instability 1 and associated with later adult urinary symptoms of urinary frequency, nocturia, and urge incontinence. [2] [3] [4] Prior studies have also demonstrated an increased risk of incontinence in family members of women with incontinence, suggesting a possible genetic basis for adult lower urinary tract symptoms. [5] [6] [7] [8] While a history of recurrent urinary tract infections (UTIs) is well established as a risk factor for future health problems, including hypertension, impaired renal function and renal-related pregnancy complications [9] [10] [11] to our knowledge, no study has previously explored a link between childhood UTIs and adult urinary symptoms.
Establishing an association between childhood urinary symptoms and adult symptoms could help elucidate the etiology of adult urinary symptoms. It is possible that some individuals genetically predisposed to develop urinary symptoms in later life may manifest urinary symptoms in childhood. Identification of such individuals may provide clinicians with opportunities for primary and secondary prevention of adult lower urinary tract symptoms.
Our objective in the current analysis was to investigate childhood urinary symptoms of frequent daytime voids, nocturia, nocturnal enuresis, incontinence and UTIs, as risk factors for adult urinary lower urinary tract symptoms in a population-based sample of middle-aged American women.
Materials and Methods:
The Data were collected by self-reported questionnaire and in-person interview. During the interview, the interviewer reviewed the woman's answers to self-reported questionnaire and administered additional instruments.
Women were asked to recall the period in their life 'between first grade and high school'.
Reflecting on that time period, they were asked to remember how often (never, seldom, sometimes, or often) each of the following happened: 'Frequent urination during the day', 'Accidental leakage of urine during the day', 'Frequent urination after going to bed', 'Accidental leakage of urine in bed', and 'More than one bladder or kidney infection a year'. Participants were defined as having the childhood urinary symptom if they answered 'sometimes' or 'often' to the questionnaire item.
Women also reported their current symptoms of incontinence and urinary urgency, their frequency of daytime and nighttime voids, and number of UTIs in the past year. Women were classified as having current urinary incontinence if they answered 'Monthly, 'Weekly' or 'Daily'
to the question 'During the past 12 months, on average, how often have you leaked urine, even a small amount?'. Type of incontinence was ascertained using previously validated questions similar to those used in other large observational studies. [15] [16] [17] Women with at least weekly incontinence were asked to recall the number of incontinence episodes in the past 7 days that occurred "with an activity like coughing, lifting, sneezing or exercise" (stress incontinence) and the number of episodes accompanied by "a physical sense of urgency" (urge incontinence).
Incontinence not associated with either and activity or sense of urgency was characterized as "other incontinence". Women were classified as having stress incontinence if they reported only stress incontinence or mixed incontinence with the majority of episodes being stress in the past 7 days, and as having urge incontinence if they reported only urge incontinence or mixed incontinence, with the majority of the episodes being urge-related. Women with only other incontinence (n=34) were excluded from the analyses by incontinence type.
Current frequency of daytime voids and nocturia were elicited by response to the two questions 'During the past 7 days, on average, how many times did you go to the bathroom to urinate (empty your bladder, pass water, 'pee')?' during the day, and a separate question "during the night (after going to bed)". Frequent daytime urination was defined as a daytime frequency of greater than 7 voids, while nocturia was defined as present when a woman reported more than one void per night. Women were defined as experiencing urinary urgency if they answered 'monthly' or more often to the question 'During the past 12 months, on average, how often have you felt a strong urge or pressure to urinate, without actually leaking urine?'. Participants were defined as experiencing frequent UTIs if they reported being told by a doctor that they had a UTI at least 2 times in the past 12 months. We also obtained demographic characteristics, past medical conditions, prior hysterectomy (yes, no), current hormone use and parity. Body mass index was calculated from weight and height measured at the time of the interview.
Multivariate analysis was used to evaluate the association between childhood urinary tract symptoms and current urinary symptoms while controlling for potential confounding covariables previously reported to be associated with incontinence and other urinary symptoms: age, race, parity, body mass index at age 25, hysterectomy, oral estrogen use, diabetes, chronic lung disease and stroke. 19 In all risk factor analyses, women with urinary incontinence were compared to continent women, defined as participants who reported never having had incontinence at least once per month for at least 3 months in a row. For simplicity of presentation, all covariables were included in all multivariate models. Results are presented as odds ratios (OR) and 95% confidence intervals (CI). All analyses were carried out in SAS Version 8.02 (SAS Institute, Cary, NC).
Results:
The 2109 female participants were racially diverse (48% White, 18% Black, 16% Latina, and 16% Asian) with a mean age of 56 + 9 years. Additional participant characteristics are shown in Table 1 .
The frequency of current and childhood urinary symptoms is detailed in Table 2 . The most common childhood symptom reported was daytime frequency while the most common current symptom was urgency. Current incontinence at least weekly was reported by 29% of participants and daily incontinence by 12%. Strong associations were found between reports of frequent daytime voids in childhood and adult urgency (OR=1.9, 95% CI=1.3-2.7) and between childhood and adult nocturia (OR=2.3, 95% CI 1.5-3.5). Childhood daytime incontinence and nocturnal enuresis were associated with a more than two-fold increased association with adult urge incontinence (OR=2.6, 95% CI=1.1-5.9 and OR=2.7, 95% CI=1.3-5.5, respectively). Childhood UTI was the only childhood factor strongly associated with adult UTIs (OR=2.6, 95% CI=1.5-4.5). No childhood urinary symptom was significantly associated with stress incontinence, although the association between childhood UTI and adult stress incontinence was of borderline significance
Discussion:
In our population-based study of community dwelling women, we found that childhood urinary symptoms were independently associated with adult lower urinary tract symptoms.
Specifically, the adult lower urinary tract symptoms of overactive bladder (OAB) that include urinary urgency, frequent daytime voids, nocturia and urge incontinence were significantly associated with childhood urinary symptoms.
Prior studies have also demonstrated a strong association of childhood urinary symptoms and adult OAB symptoms. In prospective and retrospective studies, childhood nocturnal enuresis has been strongly associated with adult OAB symptoms. [2] [3] [4] As in our study, no association was found with childhood nocturnal enuresis and adult stress incontinence.
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Pathophysiologic mechanisms underlying adult overactive bladder symptoms may first manifest in childhood. Detrusor instability and urge incontinence have been attributed to neurologic and myogenic causes. 12 Increased neuronal susceptibility, tenuous bladder receptor balance, and smooth muscle cell junctional alterations may result in childhood urinary symptoms and later manifest as OAB symptoms in women.
Prior twin and familial studies support genetic factors as having a significant role in OAB symptoms 5, 6 . Nocturnal enuresis has been extensively studied and twin studies have estimated approximately 70% of the risk for nocturnal enuresis is due to heritable risk factors 18, 19 . It has been suggested that loci at chromosome 12,13, and 22 may be the genes responsible for nocturnal enuresis [20] [21] [22] [23] . In contrast, current evidence does not support a genetic component for stress incontinence and we did not find a significant association between childhood urinary symptoms and adult stress incontinence.
Additionally, we found childhood UTIs were associated with adult frequent UTIs and urge incontinence. In younger and older women, urinary tract infection history is a major risk factor for current infections 24, 25 . In older women, prior studies have identified urinary incontinence, specifically urge incontinence and not stress incontinence, as an independent risk factor for UTI [25] [26] [27] . A bi-directional causal relationship has been suggested in that UTIs have been identified as risk factors for urge incontinence 28, 29 .
Although this study has many strengths including a large population-based sample size, use of self-report and in-person interview to maximize the ascertainment of outcomes, and adjustment for multiple confounding risk factors, we cannot exclude the possibility that the presence of current urinary symptoms results in recall bias However, it is not clear why such a bias, if it existed, would differentially affect only a few of the associations between childhood Long-term longitudinal studies are too costly to undertake for this purpose alone.
However, on-going long-term pediatric studies (such as the proposed NIH National Children's Study) may benefit from including a urinary tract focus to further study the relationship between childhood and adult urinary symptoms.
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Similarly, we cannot exclude the possibility that the presence of current urinary symptoms results in recall bias * Urgency defined as present when women reported the presence of a strong urge or pressure to urinate without actually leaking, 'monthly', 'weekly' or 'daily'. ** Childhood symptoms were defined as present when women reported that the symptom was present 'sometimes' or 'often' between first grade and high school. 
